Developmental competence and metabolism of bovine embryos cultured in semi-defined and defined culture media.
Development of in vitro-produced bovine embryos was studied in 3 two-step culture media: synthetic oviduct fluid (SOF), Gardner's G1/G2, and control (hamster embryo culture medium with 11 amino acids [HECM-6] followed by tissue culture medium 199 + 10% bovine calf serum). Modifications were made to reduce or eliminate protein. Glycolysis and Krebs cycle activity of morulae and blastocysts developed from selected immature oocytes were measured. There were no differences in development to the morula and blastocyst stages between SOF, G1/G2, or control (41%, 36%, and 46%, respectively), although more blastocysts developed in control medium than in G1/G2 (46%, 30%, respectively). Reducing or removing BSA during the initial culture period did not significantly reduce development to blastocyst (31%, 33%, respectively), although development was reduced in SOF with BSA removed from the final culture period (19%). There were no differences in development to the blastocyst stage between SOF, SOF with BSA removed during the initial culture period, and control (44%, 32%, 49%, respectively), but development was reduced in chemically defined protein-free medium throughout the culture period (21%). Krebs cycle activity did not differ between treatments; however, glycolysis was highest in the control embryos and lowest in embryos cultured in protein-free medium. Embryos that developed in the presence of serum appeared dark and granular and had elevated glycolytic rates compared to embryos developed in completely defined medium. This study shows that both metabolism and blastocyst development of embryos are altered by different culture media, implying a functional linkage between these two indicators of successful embryogenesis.